In the early 1960s, several graduate students and I in Carl Voegelin's research project Archives of the Languages of the World worked on excerpting phonologies and grammars of the available literature on languages. We learned quickly to take short word lists in some phonetic transcription, analyze them, and in a few minutes create a phonemic inventory or at least identify the majority of phonemes of a language. Ours was a quick and dirty method, sufficiently detailed to allow an assessment of the phonemic system for typological comparison and incidentally for unambiguous writing. This is precisely the technique for reducing a language to writing (Pike 1947) that a field ethnographer needs.
In the early 1960s, several graduate students and I in Carl Voegelin's research project Archives of the Languages of the World worked on excerpting phonologies and grammars of the available literature on languages. We learned quickly to take short word lists in some phonetic transcription, analyze them, and in a few minutes create a phonemic inventory or at least identify the majority of phonemes of a language. Ours was a quick and dirty method, sufficiently detailed to allow an assessment of the phonemic system for typological comparison and incidentally for unambiguous writing. This is precisely the technique for reducing a language to writing (Pike 1947 ) that a field ethnographer needs.
I left Indiana University in 1963. By that time, we knew that the five-vowel system [i, u, e, o, a] (roughly the Spanish or Italian pronunciation) was used in over 90% of all languages of the world. 1 Given our database, we found that the minimum number of vowels was two, for example, in Ubykh or Abkhaz, two languages of the Caucasus (see also Ladefoged and Maddieson 1996:286) . Today, it is unclear which language has the maximum of about twelve vowels. In our analyses, it was Igbo of West Africa, but these figures, with new data, are changed now. With consonants, the lower boundary was eight for Hawaiian (Ladefoged and Maddieson 1996:75) ; the upper boundary is again less clear, but somewhere around eighty consonants, not surprisingly, in the very same languages of the Caucasus that had the fewest vowels and some click languages of Southern Africa. Fortunately for ethnographers, the vast majority of languages of the world have five vowels and under thirty consonants.
Today, few anthropology graduate programs teach traditional structuralist phonology, yet its methods still represent the best technique for reducing a language to writing (Pike 1947) . The method involves traditional structuralist phonemics. This article about vowels and a next one about consonants describe the first step in this process-phonetics or phonetic transcription, which is the foundation for structuralist phonemics and the creation of an unambiguous writing system. Some structuralist linguists were perhaps sufficiently naive to believe in automatic discovery procedures, though Noam Chomsky has demonstrated what many of us consider obvious: There is no fieldwork, even linguistic fieldwork, that does not proceed on the basis of some theoretical assumptions. I will try to make the theory minimal and maximize practical considerations. Surprisingly, the automatic discovery procedures of structural linguistics almost work. Here, almost means that the majority of phonemes (or letters to write a language unambiguously) are not problematic and simple rules exist that aid in their discovery. The tough part-requiring theoretically informed investigation-enters the picture when a few sound patterns in a language don't behave as expected. More on that in future articles. In this and several subsequent articles, I hope to present a set of simple, easy-to-follow steps that, in conjunction with tape recording, greatly simplify the reduction of any language to writing.
It is true that today in many ethnographic situations, anthropologists encounter people with written languages-either official or systems of writing devised by missionaries. The perspicacious ethnographer, one who is interested in recording native texts or speech, should always use the writing system that is most familiar to the natives. It is much easier to train a native who is literate in his or her language to transcribe texts than for an ethnographer to become sufficiently fluent in a field language to do the transcription himself or herself.
On the other hand, there are many situations where the official or standard language is a relatively artificial creation that does not represent anyone's native language (at least when it was first created), or is one that elevates one local dialect to the standard, and is therefore inadequate for writing the dialects of other regions in which an ethnographer may be interested. Relatively rarely today, some of our practitioners might encounter a language that has never been written and whose members have never seen a missionary or anthropologist. In all these situations, devising a reasonably accurate way for writing a native language or local dialect is imperative for adequate ethnographic practice.
PHONOLOGY, OR THE STUDY OF THE SOUNDS OF HUMAN LANGUAGES
My teacher, Carl Voegelin, was interested in the typology of languages. Typology means that instead of seeking a genetic relationship between languages (to define a family tree relating languages at different time depths), one is interested in structural similarities between languages as they are spoken today regardless of any genetic relationship.
Virtuosos in the phonetic transcription of languages may show off their skills in hearing and marking minute distinctions between speech sounds, yet many of these distinctions are never or very rarely used by any of the thousands of human languages of the world. For example, Pike's (1947) book on phonemics lists twenty-four symbols for representing basic vowel sounds. Voegelin correctly pointed out that there is no sense in making finer distinctions in a phonetic transcription of a language than the maximum number of distinctions one may find in any language. To write any language unambiguously, one needs to be able to distinguish at most eleven or twelve vowel sounds (not counting what we will call Series Generating Components, to be explained later). There is therefore no sense in using more than about eleven or twelve different vowel symbols (letters) in any phonetic transcription, especially a practical one for ethnographers, because no language in the world makes more than eleven or twelve basic vowel distinctions. For example, Ladefoged and Maddieson (1996, inside back cover of the book) chart eleven basic vowel symbols (with added features, their total is twenty-eight). In addition, more than 90% of the languages of the world can be unambiguously written with five vowels, usually written as [a, e, i, o, u] [put] , put (to place, not a golf putt). Therefore, it is always safe to start transcribing any language with the basic five vowels, but to tape record all samples for possible expansion of the symbol inventory later.
A few languages have fewer vowel sound classes (as we have seen, the minimum is two), and relatively few have more. American English is one of these. Most dialects of English would require at least nine distinct vowel symbols for unambiguous writing. But what about the five vowels of English orthography? Unfortunately, they are inadequate for writing modern English. The difficulty of the English vowel system may be responsible, to a large part, for the problem our children have in learning to read. For example, the simple [i] 
DEFINITION OF PHONEMICS
To write a language with a system that allows only one symbol for each class of sound, we have to discover the phonemes in that language.
Phonemes are sets or classes of sounds, or phones (or allophones), or symbols of a phonetic transcription, that can be grouped together and written with one symbol wholly retaining the desired and necessary condition that no ambiguity results.
It was again Voegelin who pointed out in his transcription classes that it is impossible to use phonetic writing consistently. The prerequisite for consistent transcription is a phonemic writing system. In future articles, I will say more about phonemes, how to find them, and finally writing.
ARTICULATORY PHONETICS
Phonetics has two branches: (1) Acoustic phonetics, which requires special instruments that are capable of graphically representing the sound spectra of human speech sounds; and (2) articulatory phonetics, which is a description of human sounds based on the shape (configuration) and activity of the speaker's mouth. This can be observed under field conditions. It is therefore the mainstay of ethnographers without recourse to specialized equipment.
The relevant resonator chambers that affect human sounds are the mouth or oral cavity, the pharynx at the bottom of which are the vocal cords, the nasal cavity, and the lungs. The configuration of these, the vibrations and resonances they create in the stream of air escaping through them (or imploding in the so-called click languages), are responsible for all human language sounds.
Every writing system has to start with a classification of sounds. We have two advantages today: We know roughly what the maximum number of speech sounds are among languages of the world, and we have tape recorders.
2 The first advantage allows us to note only those distinctions that may be necessary. The second advantage allows us to make few distinctions in the beginning (based on past experience with languages, i.e., what we can hear easily), but since we have tape-recorded speech samples we can always review our recordings, make more distinctions, and introduce additional symbols later if necessary. Figure 1 shows a cross-section of the human mouth. The vocal cords are at the bottom of the pharyngeal cavity, the lungs below that. The nasal cavity is implied by the opening, the velic valve, at the back of the mouth that leads to the nasal cavity. In the drawing, the oral features most significant to speech are named and numbered.
The top part of our mouth contains the stationary articulators, or the points/places of articulation. These are the lips (1); the teeth, the ridge behind
FIGURE 1
Cross-Section of the Human Mouth the teeth or alveolar ridge (2); the hard roof part of our mouth or hard palate (3); the back, soft part of the roof of our mouth, or the soft palate (4); the cavity behind and below the soft palate or the pharyngeal cavity; and the larynx and the vocal cords. Since the upper jaw is firmly connected to the human skull, we call the numbered articulators (following Voegelin and Voegelin 1959) of the upper mouth the stationary articulators (also points/places of articulation in the literature).
On the bottom of the mouth, in the lower jaw, we have again the lips (1), the tip of the tongue (2), the blade of the tongue (3), and the dorsum, the back or root of the tongue (4). Since the lower jaw and the tongue are moving, we will call these the movable articulators. In the literature, these are often called simply the articulators. The convention I am using here of numbering the stationary and movable articulators will simplify the charting of human sound systems, especially the consonants. More on this later.
FIELD METHODS

FIGURE 2
The Place of Articulation of Vowels VOWELS Figure 2 shows the articulatory positions of vowel sounds. In this article, I will deal only with vowels because their description and classification is simpler and because there are fewer of them. 3 A vowel is a human speech sound that presents minimal resistance to the passage of air through the mouth. The vocal cords always vibrate. Feel your throat as you articulate any vowel and you will feel the vibration, or put your hands over your ears and alternate voicing the vowel and then whisper it. Do this also with the sound [z] followed by [s] several times. The contrast is loud and clear.
The tongue can be positioned high, moderately constraining the air flow for the sound [i], as in pit, or extremely low for the sound of [a], as in father. All other vowel sounds are in between. The tongue may also move forward toward the front of the mouth or backward toward the back of the mouth. That is, in many languages, there are no more than three tongue positions for the dimension of height (high, mid, low) and three for the front-back dimension (front, center, back), for a total of nine (or fewer) distinct positions in the mouth.
The inventory of the most common vowels is as follows: These are certainly not all possible vowel sounds, but these are most familiar to English speakers and usually sufficient to start a phonemic analysis. If more vowels become necessary, these can be added later based on tape recordings or subsequent more informed hearing acquired with practice during fieldwork. Often a good language consultant, even an untrained one, can set you straight. 4 The greatest danger to an accurate transcription of vowels is to revert to English spelling habits and write, for example, ee for [ii] Some languages increase their number of vowels by additional features. Voegelin and Voegelin (1959) call these Series Generating Components because their application creates a series of, in this case, additional vowel distinctions. Some common Series Generating Components for vowels are the following.
Vowel length. An example of this is the English [pit], pit, versus [piit] or
[piyt], Pete. Generally, the best way to mark vowel length is by duplicating the vowel. The lengthening of the vowel in English Pete is accompanied by a movement of the tongue to a slightly higher position implied by the [iy] sequence. This is a regular feature of English and certain other languages. In many other languages, long vowels maintain a steady tongue position throughout their duration. In a number of instances, minor tongue movements can be ignored. If ambiguity results later, there are the tape recordings to fall back on and correct any mistakes.
Nasalization. This is achieved by opening the velic valve (the back part of the soft palate), allowing air to enter into the nasal cavity. This additional resonator adds to the sound quality what we generally perceive as nasal. Though nasalization does occur in English, it is not distinctive and does not need to be marked. In languages like French or Navajo, nasal vowels are distinctive (or phonemic) and require marking for unambiguous writing. Examples are the Navajo b©©h and b©v©vh, the first being a postpositional preverb meaning into and the second the noun meaning deer. This example shows nasalization marked by the [ H ] . If no conflict of symbols results, the [~] may also be used to mark nasalization.
Tone. This is a change of register in the vocal cords. For example, in Navajo, the high-toned second syllable in azéé', mouth, contrasts with the low-tone azee', medicine. Tone languages present a special problem. There are several varieties of these languages, and the phonemicization of a tone language requires additional skills, though in principle the discovery of phonemes is the same. Most of us used to European languages often have difficulty hearing tone. Thus, working in tone languages requires extra care and careful recording.
A tone language may be written first without tones. If one discovers the tone, all changes can be made later by listening to previous recordings and making the necessary corrections in transcriptions. The corpus does not have to be large. A quick phonemic analysis can be started with a 200-item word list.
CONCLUSION
With these tools, any ethnographer should be able to transcribe vowels in the language of his or her interest. If it turns out later that a distinction was missed, the system can be easily revised based on either previous tape recordings or subsequent more skilled hearing of live speech by natives.
Since languages consist of vowel and consonant combinations, knowing the vowels is only half of the transcription or writing. In the upcoming article, I will discuss the articulatory phonetics of consonants. Being literate in English helps in transcribing the sounds of the consonants that are most common among the languages of the world. Unfortunately, exotic consonants do exist that require more effort.
Let me reiterate the basic principles mentioned so far:
1. A relatively short list of 200 words is sufficient to get started with reducing a language to writing. More words can be added later. 2. Tape recording is essential because it must be used to identify distinctions one may have missed in the beginning.
3. When transcribing vowels, it is always safe to start with the most common five-vowel system [a, e, i, o, u] and expand, if necessary, the symbols (letters) from that base with the help of tape recordings or more informed hearing based on experience with learning the language.
By far, the best way for learning phonetic transcription is by imitating the sounds of native speakers. This creates a firm association between the kinesthetics of the sound production, the visual image of the associated letter, and the kinesthetics of writing or typing the symbol. Listen carefully to the sounds they make, and then try to reproduce the same sounds as accurately as possible.
Imitating the speech sounds represents analysis by synthesis. If you can imitate the sound realistically, you are in an excellent position to describe it because you can observe your own articulators simply by concentrating on the movements in your mouth. A tape recording of your own approximation of the native sound is an excellent check on the quality of your reproduction.
Articulatory phonetics offers the advantage that, in addition to the aural experience, the ethnographer can check the articulation by carefully observing the native speaker's mouth. 5 Not surprisingly, the more exposure an ethnographer has to languages of the world, the better his or her phonetic transcription gets. Like with all skills, practice makes perfect.
As we shall see in future articles, transcription can be greatly improved and made completely consistent only through phonemic analysis. But any phonemic analysis requires careful attention to the accurate transcription of the sounds of a language. NOTES 1. Following linguistic convention, I will use square brackets to indicate that I am talking about sounds and not letters.
2. Of course, there is always a finite probability that the unwritten language that we have to transcribe has more than twelve vowels, but that probability is very, very low. We can also easily introduce additional symbols after the discovery of new distinctive vowel sounds by reviewing our recorded tapes and comparing them to our transcription and making the necessary corrections.
3. I am introducing in this column several uncommon vowel symbols that allow the use of a standard keyboard. An ethnographer could also design his or her special symbols (see Werner and Nichols 1995) .
4. Ken Hale (personal communication) reports the following account:
I had this happen many times-most recently in Nicaragua. One of the elders in the Ulwa Language Committee, previously thought to be illiterate, was reading my notes upsidedown across the table. I was totally unaware of this, believing her to be illiterate, until suddenly she said in Miskitu, "Baha bila ba wihka wiaia sa." (That word should be said in long time). When I finally figured out what she was saying I realized she was telling me that the vowel in one of the Ulwa forms I was writing was supposed to be long. I had left off the circumflex we normally use to indicate length. I was stunned. The nature of my work with her completely changed after that.
5.
Linguists have been known to shine flashlights into the mouths of native consultants to ascertain their tongue movements. I do not recommend this procedure until late in the fieldwork when good rapport and trust have been well established. A lot can be learned early by careful observation and imitation without a flashlight.
